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Lignin is one of main components of lignocellulosic along with cellulose
and hemicellulose. It is a by-product of the paper and pulp industry,
and has aromatic backbones making them an ideal renewable
feedstock of aromatic compounds for a range of applications. Catalytic
conversion of lignin from Earleaf Acacia tree was performed using high
pressure/temperature reactor with Ru/C catalyst and protic solvents.
The results showed that the conversion of lignin depends on the solvent
polarity of protic solvents, and Ru/C catalyst enhanced the lignin
conversion. Phenolic compounds are the main components of lignin
conversion. Those compounds can be applied as a basement for bulk

chemical and fuels.

Gidi thiéu chung

Ngoi nha clia ching ta, trai dat, dang déi mat vdéi 6
nhiém, van dé an ninh nguyén liéu va ning lugng.
Ngudn nguyén liéu chinh hién nay la ti cac ngudn hoa
thach, tuy nhién, cac ngudn nay dang can kiét. Vi thé,
cac hda chét ti sinh khéi (biomass), nhu lignin, la rét
quan trong dé thay thé cho ngudn nguyén liéu héa
thach va giam 6 nhiém.

Lignin 1a sdn phdm phu ctia nén cong nghiép san xuat
gidy [1]. Bong thdi, cdu trdc vong tham cla lignin gidp
lignin ¢ nhiéu Ung dung, bao gém phanh & t6, cac
panel gd, chét hoat dong bé mat, nhua phenolic, bot
phenolic, bot polyurethane sinh hoc, va nhua epoxy [2-
7]. Théong thudng, lignin dugc cdu tao tir 3 thanh phan
don phan chinh: (1) rugu p-coumaryl, (2) rugu

coniferyl, va (3) rugu synapyl. Céc lién két chinh trong
mach lignin bao gom lién két C-O (B-O-4) va C-C (B-5
va B-B), trong dé lién két B-O-4 chiém ~50-65% [8].
Céc lién két va nhém chic cda lignin tao nén céu tric
cling cap cua lignin, tuy nhién cdu trdc bén nay tao
nén su kho khan trong viéc chia tach thanh cac don
phan vong tham. Do do, lignin chi dugc st dung dén
5% cho cac ap dung thucong mai, bao gém lam chéat
dét, chat caitao dat va phu gia bé tong [1, 2, 6].

Hién nay, c§ mét s& xdc tac kim loai, chdng han, Ru/C,
Ni/C, Pd/C, Pd/Al203, CuMgOx, NiRu, va CuCr204CuQ,
dd dugc &p dung dé thuy phan lién két B-O-4 giai
phéng cac don phan vong tham [9-20]. Trong do, kim
loai Ru la mét xtc tac tuyét vai cho viéc chuyén hoéa
lignin bdi vi nd tao ra san lugng cao trong cac dung
moi khac nhau, bao gdém rugu axit formit, va nudc
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néng [20-22]. Do do, viéc chuyén hoa lignin st dung
x(c tac Ru thanh cac san phdm co6 gié tri la céan thiét.
Ngoai ra, dung méi cling anh hudng dén qua trinh
chuyén hoa lignin bdi do hoa tan khac nhau clia dung
moi vdi lignin hay su cdng hudng clia dung madi va xuic
tac dén dé chuyén hoa lignin. Trong nghién clu nay,
ching téi khao sat su anh hudng cla dung moi protic
dén qua trinh chuyén hoa lignin dugc san xudt tur cay
Keo 14 tram s dung xdc tac Ru/C.

Thuc nghiém va phuang phép nghién clu

XUc tac 5% Ru/C (wet-reduced) dudc mua cla cong ty
Alfa Aesar. Lignin dudc san xudt bang phucng phép
soda tU cay Keo la tram [23]. T4t ca cac dung moi
protic bao gébm Methanol (99.9%), ethanol (99.8%) va
2-butanol (99.9%) déu dudc cung cdp tU cong ty
Fisher.

T4t ca phan Ung dugc thuc hién trong binh phan (ng
250 mL c6 ap sudt va nhiét do cao. Trudc khi tién hanh
phan Ung, binh phan tng s& dung khi N> théi vao dé
loai bd Oz bén trong. Phan Uing chuyén hda s& dugc
thuc hién & 220°C trong Th vai téc do khudy 750 rpm
dé loai bd gidi han khuéch tan cac 16 x8p cla xdc tac.
Khi phan Ung két thic, phan Ung s& dugc dung bang
nudc lanh. M&u phan Ung dugc ly tm dé loai bd chét
ran, sau d6 dugc pha lodng véi ethanol trudc khi phan
tich. Lignin ran s& dugc can trudc va sau phan Ung dé
tinh toan do chuyén hoa.

San phdm dugc phan tich bang sac ky khi Agilent
6890N két hgp phan tich khéi phd (MS) va déu do
ngon Ifa ion héa (FID). Cét HP - 5MS
(30mx250umx0.25um) dugc sit dung dé phan tach san
phém vd&i chuong trinh nhiét do: nhiét d6 dau vao
250°C cho FID; doé phan tach 10:1. Chuong trinh nhiét
dé sé tang tu 45 °C, t6c do tang 10 °C/phut, dén 120
°C, sau do gilr trong vong 1 phut. Tiép tuc tang dén
250 °C, t6c d6 gia nhiét 20 °C/phut sau dé gill trong
vong 20 phut.

K&t qua va thao luan

Nghién clu nay st dung xtc tac Ru/C da dugc khir dé
tao Ru® c6 hoat tinh cao, va cac dac tinh nhu H2-TPR
va XRD cla xtc tac Ru/C dugc st dung da dugc phan
tich va danh gia cu thé trong nghién clu gan day cla
Hossain [24].

Hinh 1 cho thdy dé chuyén hoa cla lignin tang dan vdi
su tang cla nhiét do phan Ung ti 180°C dén 260°C. Cu
thé & nhiét do 180°C dd chuyén hoa dat ~47%, con do
chuyén hod & nhiét do 260°C gan 77%. O nhiét do

220°C, d6 chuyén hoéd cla lignin dat 56%, day la
khodng chuyén hod & muc trung binh va khéng qué
cao cua lignin. Vi vay, ching t6i lua chon nhiét dé nay
dé khao sat cac diéu kién tiép theo.
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Hinh 1: Su phu thudc clia dé chuyén héa cua lignin déi
v3i nhiét dé phan Uing trong diéu kién str dung dung
moi ethanol va khdng xuc tac

100
)
E 80 - methanol
c
2 ethanol
g 60 - 2-butanol
Q
@
©
< 40
C
Mg
2 20 4 -0-Khéng xuc tac
Q
8' A~ Xuc tac Ru/C
0 T T T
0.4 0.5 0.6 0.7 0.8

Do phan cwe cua dung méi (Eyr)

Hinh 2: Su phu d6 chuyén héa cla lignin déi véi do
phan cuc clia dung mai protic & 220°C, 1h

Hinh 2 thé hién su anh hudng cla dung moi protic dén
do6 chuyén hoéa cla lignin. Dung méi protic c6 do phan
cuc cao cho dé chuyén héa cao nhat. Diéu nay cé thé
dugc giai thich do dung méi c6 dé phan cuc cao co
kha& ndng hoa tan tét cac phan t cé trong mach lignin
[25] tUr d6 cho db chuyén hoa cao. Khi cé su tham gia
cla xUc tac, dé chuyén hoéa cla lignin tang rd rét tir
33% dén 55% doi vai dung mdi 2-butanol, tU 56% dén
62% déi vai dung mai ethanol, va ti 67% dén 76% doi
véi dung méi methanol. Biéu do cho thédy rang xuc tac
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Ru/C c6 anh hudng tich cuc dén qua trinh chuyén hoa
cua lignin. Thém vao doé, su khéc biét vé do chuyén
hoa cua lignin gitta khéng xudc tac va co xic tac cla
dung méi 2-butanol 1a 16n nhét (22%) so va&i dung moi
ethanol (6%) va methanol (9%). Biéu nay co thé dudc
giai thich do rugu bac 2 (2-butanol) cd khad néng cho
nguyén ti hydro cao nhat, lam tang kha nang khi clia
Ru?* tao thanh trong quéa trinh phan (ng thanh Ru°,
tlic cung cép tam hoat tinh clia xic tac cho qua trinh
chuyén hoa lignin cao hon so vdi rugu béc 1 (ethanol
va methanol).

Cac hgp chét san phan Ung cla qué trinh chuyén héa
lignin cling dugc phéan tich bang thiét bi GC-MS (Hinh
3). C6 thé thay rang hdn hap polime phic tap cla
lignin d& dugc cat nhd thanh cac hgp chét phenolic
mach nhd hon, chiing to rang phuong phép chuyén
héa nay la hiéu qua dé chuyén hoa lignin thanh cac
hgp chét phenolic don gian va cé gia tri cao.
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Hinh 3: Phé GC-MS clia cac hgp chét léng di vao dung
moi methanol tU lignin trong diéu kién phan ¢ng: xuic
tac Ru/C ¢ 220°C, 1h.
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Hinh 4: PhS FT-IR cda lignin trudc va sau phan tng st
dung xUc tac va khéng xuc tac, dung mdi methanol.

Thém vao dé, hdn hap lignin ran sau phan Ung vdi xic
tac va khong xdc tac cling dugc phan tich danh gia so
vdi lignin ban dau bang quang phé héng ngoai (FT-IR).
Hinh 4 c6 thé thdy rang vdi viéc st dung dung méi
methanol, hdn hap lignin d& bi phan tach va di vao
pha 1dng nén céc peak cla lignin cé sy gidm di. Trong

trudng hop st dung xuc tac Ru/C, phé FT-IR cho két
qua peak ré va ndi tréi han. Su xuét hién clia peak mdi
tai 1697 cm™ d6i v6i phé FT-IR ¢6 xUc tac thé hién dao
doéng kéo dan cua lién két C=0 tai vi trf B va nhom
COCH [26].

K&t luén

K&t qua cho thdy rang dung moi protic anh hudng 16n
dén dé chuyén hoa cta lignin, d6 phan cuc cang cao
cho dé chuyén hoa cang I6n (2-butanol < ethanol <
methanol). Xuc tac Ru/C lam tang dé chuyén hoa cla
lignin, va tang ré nhét trong trudng hap st dung dung
moi rugu bac 2 (2-butanol). Trong nghién ctu nay , dé
chuyén hoa dat cao nhdt & 76% véi dung moi
methanol va xuc tac Ru/C & 220°C, va 77% cho dung
moi methanol khéng xic tac & 260°C.
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